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Overview of Back-up Charts

Geometric Requirements
Definitions Related to Geometric Requirements
Error Budgets from SBRC

Band-to-Band
Pointing Knowledge

Salomonso;
MODIS/MCST

and Bark;r Georeferencing Text
Utility Data Products

Texture Algorithm
Comments on Development& Methodology

Classification Overlay/Masking Algorithm
Scene Identification Fields and Masks

MCST-Related MODIS Scene Simulation Activities
Procedure for Spatial Simulation of MODIS Data
Chernobvl MODIS Results from TM Imagery, ., ,
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Chugach, Alaska MODIS
Land Science Objectives by

Results from TM “
Instrument

MODIS/MCST Presentation on Pointing REQ Utility Products, Sccnc Simulation, Cal Sites at Land Working Croup Meeting of the MODIS Science Team 14 April 1992

John L.Barker /NASA/GSFC/925/MCST (MODIS Characterization Support Team) Page-31 Talk#4 Macilci File: 14 APR92.MCSTLan.9 13:05 4/14/92



Definitions related to MODIS Geometric Requirements

Pointing Precision
Pointing P~ecision refers to the precision associated with the LOS pointing angle of the scanner during the
linear scan portion of the scanner motion. This linear scan takes place during a time interval of 0.0655 sec.
The remainder of the scanner motion consists of flyback and settling time. All angles are LOS, not mechanical

angles. The linear scan covers a LOS range of +/- 3.415 degrees. The center of the linear scan can be located at
any offset angle within a LOS range of +/- 8.7 degrees. Pointing specifications apply to operation of the

scanner in vacuum. However, provision shall be made for testing (or other verification) in atmosphere.

Calibration of the scanner will be accomplished after the scanner is attached to the legs (for mounting to the
ITIR structure). The legs provide the m~chanical integrity required to meet pointingprecision requi~ements.
(This design approach is necessary in order to minimize scanner weight.)

Pointing Titter
Jitter is the variation in the LOS pointing
shall be not more than 13 urad, 3-sigma.

Off-axis Motion

accuracy over any single linear scan. As a goal, the pointing jitter

Off-axis motion is the variation of the LOS Dointinp angle in the direction normal to the scanning direction,
during any single linear scan. As a goal, th~ off-ax;s m;tion shall be not more than 13 urad, 3-si~ma. ‘

Position Re~orting Accuracv
Reporting accuracy is the accuracy of determination of the actual LOS direction of the scanner, after
calibration, with respect to a calibrated encoder reference point, over any 8 minute period. This represents
short term thermomechanical stability. As a goal, the position reporting accuracy shall be not more than
13 urad, 3-sigma.
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NIR

Spectral Band Registration Requirements
are tough for SBRC to meet

● SYSTEMATIC OPTICAL DISTORTION REMOVED By pROpER pLACEMENT OF PIXELS
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NOAA/AVHRR Land Science
Advanced Very High Resolution Radiometer: 1978-1998

~

Vegetation Change

Radiance-Based Vegetative Index (e.g. NDVI)

Spectrometry:
2 Visible/Near Infrared Bands

Spectral Band Widths

Radiometry:
Relative Radiometric Precision
Absolute Radiometric Accuracy

Geometry:
Geometric Resolution (IFOV)
Instrument Pointing Knowledge
Location by Scene-Matching

Coverage:
Global Acquisition Frequency

Surface Brightness Temperatures

Absolute Accuracy in Global Product

Numerical Value

0.53,0.91 ym

100,375 nm

+/- 0.170
+/- 10-2070

lKm
+/-5Km
+/- 0.5Km

1 day

+/- 1 K

comments

Includes atmospheric effects

Pigment absorption and leaf
reflectance with atmospheric water

Very broad relative to spectral
peaks for vegetation

10 bits
No In-orbit calibration monitor

At-nadir
+/- 5 pixels
Over land and coasts (+/- 0.5 pixels)

Selected tape transmissions
Most global data at 4 Km

Water vapor corrections
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Vegetation Change

Radiance-Based Vegetative Indices

Landsat/TM Land Science
Thematic Mapper: 1982-1997

Spectrometry:
4 Visible/Near Infrared Bands
2 Shortwave Infrared Bands
Spectral Band Widths

Radiometry:
Relative Radiometric Precision
Absolute Radiometric Accuracy

Geometry:
Geometric Resolution (IFOV)
Location by Ground Control Points

Coverage:
Global Acquisition Frequency

At-Satellite Brightness Temperatures

Absolute Accuracy

Numerical Value commenk

No corrections for atmosphere

0.49,.57,.66,.84 pln I’igrnent absorption and leaf reflectance

1.7,2.2 ~m Leaf moisture
60-250 nnl Spectrally broad relative

to peaks for vegetation

+/- 0.4%

+/- 5-10%

30 m
30-60 m

16days

+/- 0.5 K

8 bits
On-board internal calibration

Resampled to 28.5 meters
+/- 2 pixels

10-30% duty cycle

No global product
No atmospheric correction

~
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EOS-Al/MODIS-h Land Science
Moderate Resolution Imaging Spectrometer-Nadir: 1998-2013

Variable

Vegetation Change

Reflectance-Based Vegetative indices (TBD)

Spectrometry:
4 Visible/Near Infrared Bands
3 Shortwave Infrared Bands
Spectral Band Widths

Radiometry:
Relative Radiometric Precision
Absolute Radiometric Accuracy

Geometry:
Geometric Resolution (IFOV)
Instrument Pointing Knowledge
Location by Scene-Matching

Coverage:
Global Acquisition Frequency

Surface Brightness Temperatures

Absolute Accuracy

Numerical Value

0.47,.55,.66,.86 pm

1.2, 1.7, 2.1 pm

20-50 nm

+/- 0.0370

+/- 2-5%

250-500 m
+/- 0.5Km
+/-0.1 Km

1 day

+/- O.2K

Comments

Atmospheric-free state function of surface

Pigment absorption and leaf reflectance
Leaf canopy and moisture
Appropriate for spectral peaks for vegetation

12 bits
Permits atmospheric corrections

with solar and lunar calibrators

At-nadir
RSS 90 and 108 arc seconds at nadir
Over land (+/-0.5 pixel)

Global acquisitions day and night

After atmospheric corrections
for water, clouds & aerosols

I
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Required Land / MCST-Related WG Action

Need Land WG endorsement of up-dated list of utility products

Report that texture and classification utility algorithms

are under development

Confirm 1990/1991 MCST lower priority

for land-related utility products than for calibration-related products

Develop schedule for peer review and delivery of utility algorithms

Indicate intent to provide peer-reviewed and working S/W to MSDST

Identify possible additional collaborators on utility products

I Indicate support and collaboration with MCST simulation activitiesI
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